Design, Synthesis, and Preclinical Evaluation of Fused Pyrimidine-Based Hydroxamates for the Treatment of Hepatocellular Carcinoma.
Class I histone deacetylases (HDACs) are highly expressed and/or upregulated in hepatocellular carcinoma (HCC) and are associated with aggressiveness, spread, and increased mortality of HCC. Activation of phosphatidylinositol 3-kinase-Akt-mammalian target of rapamycin (PI3K/Akt/mTOR) signaling pathway was involved in the development of HCC and acquired resistance to sorafenib. A series of purine or 5H-pyrrolo[3,2-d]pyrimidine based hydroxamates were designed and developed as multitarget drugs to modulate both HDACs and the PI3K/Akt/mTOR pathway. Among 39 cell lines screened, the molecules (e.g., 20e, 20f, and 20q) were the most selective against leukemia, lymphoma, and HCC cells; they also demonstrated target modulation in cancer cell lines and in mice bearing MV4-11 and HepG2 tumors. Compound 20f in particular showed significant single agent oral efficacy in hypervascular liver cancer models (e.g., HepG2, HuH-7, and Hep3B) and was well-tolerated. These encouraging results, along with its favorable target profile and tissue distribution, warrant further development of 20f.